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of the motifs is also conserved in human ES cells. Our data
support previous work on the critical roles of the transcrip-
tion factors Oct4, Sox2 and Myc, and provide strong
evidence that other transcription factors are also critical for
maintenance of pluripotency. We report on progress in the
identification of transcription factors that bind the novel
motifs and the study of the function of these transcription
factors in ES cells using RNA interference. These results
provide insight into the transcriptional regulatory networks
that underlie early mammalian embryogenesis, germline
development and stem cell pluripotency. Our methodology
can be used with any set of co-regulated genes, and as such
is broadly applicable to questions of transcriptional regulation
during development.
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Networks of proto-oncogenes and tumor suppressors that
control cancer cell proliferation also regulate stem cell self-
renewal and stem cell aging. Proto-oncogenes promote
regenerative capacity by promoting stem cell function but
must be balanced with tumor suppressor activity to avoid
neoplastic proliferation. Conversely, tumor suppressors inhibit
regenerative capacity by promoting cell death or senescence in
stem cells. For example, the polycomb family proto-oncogene,
Bmi-1, is consistently required for the self-renewal of diverse
adult stem cells, as well as for the proliferation of cancer cells
in the same tissues. Bmi-1 promotes neural stem cell self-
renewal partly by repressing the expression of Ink4a and Arf,
tumor suppressor genes that are commonly deleted in cancer.
Despite ongoing Bmi-1 expression, Ink4a expression increases
with age, reducing stem cell frequency and function. Increased
tumor suppressor activity during aging therefore partly
accounts for age-related declines in stem cell function. Thus,
networks of proto-oncogenes and tumor suppressors have
evolved to coordinately regulate stem cell function throughout
life. Imbalances within such networks cause cancer or pre-
mature declines in stem cell activity that resemble accelerated
aging.
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The extensive renewal of the skin and appendages that
occurs throughout the lifespan of a mammal is supported by
stem cell populations in the integument. Using different drivers
to target Cre-recombinase to sub-populations in the skin, we
have performed lineage analysis that demonstrates that the stem
cell population resident in the hair follicle bulge normally
reconstitutes the pilosebaceous unit and does not regenerate the
epidermis in the absence of trauma. When required by trauma
to repopulate the epidermis, keratinocytes from the follicular
lineage may reconstitute the epidermal compartment and adopt
the properties of a normally distinct population, epidermal stem
cells. A third stem cell population, hair matrix stem cells, is
apparently derived from the bulge stem cells during the growth
phase of the anagen hair cycle and gives rise to the
differentiated cell types of the hair shaft and inner root sheath
over the course of a single hair cycle. An initial dissection of
the genetic requirements for the transition from a multipotent
epidermal progenitor, to a fate restricted follicular stem cell and
ultimately a hair matrix stem cell has been performed.
doi:10.1016/j.ydbio.2006.04.032
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